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分離され，主としてそれらの形態的特徴から Penicillium sp. をはじめとして，Clonostachys 
sp., Cladosporium sp., Phialophora sp., Ophiostoma sp., Cylindrocarpon sp., Phialocephala 














の 穴 の 粘 ち ょ う な 物 質 か ら 分 離 さ れ た 酢 酸 菌









































































































































strictum ＋ ＋ ＋
Cladosporium spp. ＋ ＋ ＋ ＋
Clonostachys spp. ＋ ＋ ＋
Cylindrocarpon sp. ＋
Ophiostoma sp. ＋ ＋
Penicillium sp. 1
（P. paneum） ＋ ＋ ＋ ＋ ＋ ＋ ＋ ＋
Penicillium spp. ＋ ＋ ＋ ＋ ＋
Phialocephala spp. ＋
Phialophora spp. ＋ ＋ ＋ ＋ ＋
Trichoderma spp. ＋ ＋
Unidentified 
hyphomycete spp. ＋ ＋ ＋ ＋
Sterile mycelium 
spp. ＋ ＋ ＋ ＋ ＋
Yeast spp. ＋ ＋ ＋ ＋ ＋ ＋ ＋ ＋
分離株数 ４ ４ ３ 16 15 23 ８ 10
＋：各試料から当該菌類が分離されたことを示す
表３　 キトラ古墳石室内採取試料（2008年６月17日）からのバクテリアの培養法による分離結果概要
試料番号＊ 分離株番号１） コロニー色調 コロニー粘稠性２）
グラム
染色性３） 細胞形態（μ m） 芽胞形成
２） 滑走運動２） 表現型形質による群別
K8617-1
（天井石） K8617-1-1b 黄色 － － 桿菌 （0.8-0.9×1.5-2.0） － － 1
K8617-2
（東壁） K8617-2-1b クリーム色 － 不定 桿菌 （0.9-1.0×1.5-2.0） ＋ － 2
K8617-3
（東壁）
K8617-3-1b クリーム色 － － 桿菌 （0.8-1.0×1.5-2.0） ＋ － 3
K8617-3-2b 淡黄色 － － 桿菌 （0.7-0.8×1.5-2.5） － － 4
K8617-3-3b 黄色 － ＋ 桿菌 （0.6-0.7×1.0-1.2） － － 5
K8617-3-4b 黄色 － － 桿菌 （0.8-0.9×1.5-2.0） － － 1
K8617-4
（天井壁）
K8617-4-1b 淡黄色 － － 桿菌 （0.7-0.8×1.0-1.5） － － 6
K8617-4-2b 淡黄色 ＋ － 桿菌 （0.8-0.9×1.0-1.5） － － 7
K8617-4-3b 淡黄色 ＋ － 桿菌 （0.6-0.7×1.0-1.2） － － 8
K8617-4-4b 淡黄色 ＋ － 桿菌 （0.7-0.8×1.0-1.2） － ＋ 9
K8617-4-5b 淡黄色 － － 桿菌 （0.6-0.7×1.0-1.5） － － 10
K8617-5
（西壁）
K8617-5-1b クリーム色 － ＋ 桿菌 （0.8-0.9×1.5-2.5） ＋ － 3
K8617-5-2b 淡黄色 ＋ － 桿菌 （0.6-0.7×1.2-1.5） － － 9
K8617-6
（南壁）
K8617-6-1b 淡黄色 － － 桿菌 （0.6-0.7×1.0-1.2） － － 6
K8617-6-2b 淡黄色 ＋ － 短桿菌 （0.5-0.6×0.8-1.0） － ＋ 9
K8617-6-3b 淡黄色 － － 短桿菌 （0.5-0.6×0.8-1.0） － － 11
K8617-6-4b 淡黄色 ＋ － 桿菌 （0.7-0.8×1.2-1.5） － － 12
K8617-7
（床面）
K8617-7-1b 淡黄色 － 不定 桿菌 （0.9-1.0×1.5-2.5） ＋ － 3
K8617-7-2b 淡黄色 － 不定 桿菌 （0.9-1.0×1.5-2.5） ＋ － 13
K8617-7-3b 黄色 － － 桿菌 （0.7-0.8×1.2-1.5） － － 1
K8617-8
（天井壁）
K8617-8-1b 淡黄色 ＋ － 桿菌 （0.6-0.7×1.2-1.5） － ＋ 9
K8617-8-2b 淡黄色 － 不定 桿菌 （0.7-0.8×1.5-2.0） － － 14
























べき時期にきている。また，とくに堅牢な構造をもつ Phialocephala sp. のカビや，担子菌類



































７）Nagatsuka, Y., Kiyuna, T., Kigawa, R., Sano C., Miura, S and Sugiyama, J.: Candida tumulicola 
sp. nov. and Candida takamatsuzukensis sp. nov., novel yeast species assignable to the 
Candida membranifaciens clade, isolated from the stone chamber of the Takamatsu-zuka 
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In January 2004, excavation of the Kitora Tumulus took place and the relocation of the 
paintings started. However, after people began to go into the tumulus, we started to see fungal 
growth. In the beginning, fungi such as Trichoderma sp., Penicillium sp. and Fusarium sp. 
were seen inside the tumulus. Ethanol was mainly used to kill and remove such fungal colonies, 
as it was thought to be one of the mildest of fungicides with respect to the pigments used in the 
murals. In early 2005, small colonies of viscous gel appeared on some parts of the walls. In the 
summer of 2005, the viscous gels (biofilms) suddenly developed to form biofilms on the plaster 
walls. In the fall of 2005, small holes with black substances inside became obvious on the plaster 
walls; the holes seemed to have developed from the back side of the plaster. Such holes might 
have been caused by the activity of microbes, especially by an acetic acid bacterium, 
Gluconacetobacter sp. The acetic acid bacterium had been isolated from one of the black 
substance from a hole of the ceiling.
In 2008, almost all of the paintings on the side walls and the star charts on the ceiling were 
relocated, except for those which might have been hidden by a thin layer of mud on the walls. By 
a survey in June 2008, species of the fungal genera Penicillium, Clonostachys, Cladosporium, 
Phialophora, Ophiostoma, Cylindrocarpon, Phialocephala and Trichoderma were isolated 
from the eight gel samples from the interior of the stone chamber. But the basidiomycetous 
fungus Burgoa sp. and the anamorphic fungus Acremonium (sect. Gliomastix) sp. were not 
isolated this time. An acetic acid bacterium, Gluconacetobacter sp., was isolated from three 
samples out of eight, which suggested that this bacterium might spread to various parts of the 
stone chamber's interior. As this bacterium was shown to decompose CaCO3, there is strong 
concern on its effect on the plaster. 
Chemicals to treat microbes in Kitora Tumulus has been selected from consideration of their 
efficacy on microbes, possible adverse effects on paintings and toxicity to human. Mainly, ethanol, 
isopropanol, formalin and isothiazolones (KathonTM CG) have been used depending on conditions 
of the plaster or the stones and purposes. Selection and the way of using the chemicals must be 
carefully designed in line with the timing of further relocation of the plaster. Some chemicals 
might be a carbon source to encourage growth of some microbes or secretion of acids by them. 
Special caution to such side effects is necessary.
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